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Unennounced }
Justification__ E
T =
IN REPLY REFER TO H %
NAPEN-N By B
' =
3 &
11 AUG 1980 o3

Trenton, New Jersey 08621

Honorable Brendan T. Byrne ; ‘ pertel
i
Governor of New Jersey ! 'C%fi
! 47& :

Dear Governor Byrne:

i

B R Pt SO S

2 Inclosed is the Phase I Inspection Report for Darlington Lake Dam, in Bergen .
A GCounty, New Jersey which has been prepared under authorization of the Dam ’
g% Inspection Act, Public Law 92-367. A brief assessment of the dam's '
= ;%% condition is given in the front of the report.

3
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Based on visual inspection, available records, calculations and past
operational performance, Darlington Lake Dam, initially listed as a high
hazard potential structure, but reduced to a significant hazard potential
structure as a result of this inspection, is judged to be in good overall
condition and the dam's spillway is considered adequate. To ensure adequacy

.
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) of the structure, the following actions, as a minimum, are recommended:
: report, the i
i

Within six months from the date of approval of this

a.
o3 owner should develop an emergency action plan outlining actions to be taken
by the operator to minimize downstream effects of an emergency and establish
a flood warning system for the downstream communities.
=
b. The flow of seepage noted on the parking area downstream of the -]
embankment, opposite the main spillway, should be monitored wmonthly to g
determine its volume and whether it presents a problem to the safety of the =
dam. z
r%
c. The existing dam plans and drawings should be annotated and updated =
to form a coherent as-built set within two years from the dafi~ of approval §
of this report. 2
A . L g
d. The owner should develop written operatring procedures and a periodic :§
8 5T

maintenance plan to ensure the safety of the dam within one year from the
date of approval of this report.
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NAPEN-N
Honorable Brendan T. Byrne

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be seut to Congressman Maguire of the Seventh District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTiS) Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,
S Her
C%"u/'-
1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:

Mr. Dirk C. Hofman, P.E., Deputy Director
Divigsion of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

Mr. Johu 0'Dowd, Acting Chief

Bureau of Flood Plair Regulation
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625
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DARLINGTON LAKE DAM (NJ00230)

’ CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 13 November and 3 December 1979 by Harris-ECI
Associates, Inc., under comntract to the State of New Jersey. The State,
under agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection Act,

Public Law 92-367.

ot

Darlington Lake Dam, initially listed as a high hazard potential structure,
but reduced to a significant hazard potential structure as a result of this ;
inspection, is judged to be in good overall condition and the dam's spillway
is considered adequate. To ensure adequacy of the structure, the following
actions, as a minimum, aré recommended:

AN RV i B W

a. Yithin six months from the date of approval of this report, the
owner should develop an emergency action plan outlining actions to be taken
by the operator to minimize downstream effects of an emergency and establish
a flood warning system for the downstream communities,

b. The flow of seepage noted on the parking area downstream of the
embankment, opposite the main spillway, should be monitored monthly to
determine its volume and whether it presents a problem to the safety of the

dam.

c. The existing dam plans and drawings should be annotated and updated
to form a coherent as-built set within two years from the date of approvel

of this report.

d. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam within one year from the

date of approval of this report.

APPROVED Zt;“ vfc@v

GAHES G. foN

Colonel, Corps of E:i.gineers
District Engineer

/
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DATE:
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PHASE I INSPECTIGN REPORT
NATIONAL DAM SAFETY PROGRAM

Name: Darlington Lake Dam, I.D. NJ 00230
State Located: New Jersey

County Located: Bergen County

Stream: Darlington Brook

River Basin: Passaic River

Date of Inspection: November 13 and December 3, 1979

Ascessment of General Conditions

Darlington Lake Dam is an earthfill dam with a concrete drop inlet, the

main spillway, at the left end of the dam. In addition, there is an auxil-

iary spillway along the left shoreline. The overall condition of the dam

is good. There are no signs of distress or instability in the embankment.

Minor s2epage was observed at the parking area opposite the low-level outlet

and at the base of the auxiliary spillway. The downstream channel is well defined
and in good condition. The low-level outlet is in operable condition. The

hazard potential is recommended to be downgraded to "significant".

The spillway capacity of Darlington Lake Dam is not considered questionable
in view of the ability of the spillway to pass the SDF (100-year storm)
without overtopping the dam.

At present, the engineering data available is not sufficient to make a
definitive statement on the stability of the dam, but based on the findings

of the visual inspection the preliminary assessment of static stability is

that it is satisfactory. The following actions, are recommended along with

a timetable for their completion. A1l recommended actions shouid be conducted
under the supervision of an Engineer who is experienced in the design, constru-
tion and inspection of dams.

1. The flow of seepage should be monitored monthly to determine
its volume and whether it presents a problem to the safety
of the dam.

The owner should develop an emergency action plan (if one
is not already available) outlining actions to be taken

by the operator to minimize downstream effects of an emer-
gency and establish a flood warning system for the dcwn
stream communities within three months.
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Furthermore, while of a less urgent nature, the following additional
action is recommneded and should be carried out within twenty-four

months:

S

1

1. The owner should develop within one (1) year after
formal approval of the report, written operating
procedures and a periodic maintenance plan to insure

the safety of the dam.

Jokn P. Talerico, P.E.
HARRIS-ECI ASSOCIATES
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investiga-
tions. Copies of these guidelines may te obtained from the officeof
neChief of Engineers, Washington, D.C  20314. The purpose of a
Phase I Investigation is to identify expeditiously those dams

which may pose hazards to human 1ife or property. The assessment
of the general condition of the dam is based upon availeble data
and visual inspections. Detailed investigation, and analyses in-
volving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation intended to
identify any need for such studies.

AV AR O XSRS G

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data availeple to thea inspac-
tion team. It is important to note that the condition of a dam
depends on numerous and constantly changing incernal and external
conditions, and is evoiutionary in nature. I- would te 3incorrect
to assume that the present condition of the dam will continve to
represent the condition of the dam at some point in the future.
Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guide-
lines, the Spillway Test flood is based on the estimated "Prcbable
Maximum Flood” for the region (greatest reasonably possible storm
runoff), or fractions thereof. The test Tlood provides 1 measure
of relative spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic studies, con-
sidering the size of the dam, its general condition and the down-
stream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
DARLINGTON LAKE DAM, I.D. NJ 00230

SECTION 1

1. PROJECT INFORMATION

1.1 General

a. Authority

The National Dam Inspection Act (Public Law 92-367, 1972), provides for
the National Inventory and Inspection Program by the U.S. Army Corps of
Engineers. This inspection was made in accordance with this authority
under Contract C-FPM No. 35 with the State of New Jersey who, in turn,
is contracted to the Philadelphia District of the Corps of Engineers,
and was carried out by the engineering firm of Harris-ECI Associates

of Woodbridge, New Jersey.

B B S A R RGN AR AN
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b. Purpose of Inspection

The visual inspection of Darlington Lake Dam was made on November 13, 1979.
: The purpose of the inspection was to make a general assessment as to the
structural integrity and operational adequacy of the dam embankment and

; its appurtenant structures.

s SYDSLACUNY MU PR R Y
S e e e e R SE S

c. Scope of Report

The report summarizes available pertinent data relating to the project;
presents a summary of visual observations made during the field inspec-
tion; presents an evaluation of hydrologic and hydraulic conditions at
the site; presents an evaluation as to the structural adequacy of the
various project features; and assesses the general condition of the dam
with respect to safety.

1.2 Description of the Project

a. Description of Dam and Appurtenances

Darlington Lake Dam contains the water of the Boating Lake, which is the
largest lake andone of three, in the Darlington Lakes complex. The other
two lakes are called the Lower Swimming Lake and the Upper Swimming Lake.
See Plate 3. Darlington Lake Dam, the Boating Lake, is an earthfill

dam approximately 470 feet long and 19 feet high. The embankment has a

clay corewall the entire lengtn of the dam plus a concrete corewall approx-
imately 250 feet long at the left end of the dam.
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There are two spillways; one is a 10 foot x 10 foot concrete drop inlet,
with an aluminum grating (called the main spillway) and the other is a
134 foot long concrete broad crested weir, called the auxiliary spillway.
The main spillway is located at the left end of the dam and its crest is
4.5 feet below the top of the embankment. The flow from the spillway
discharges into the downstream channel through a 60-inch reinforced con-
crete pipe which also serves as the low-level outlet. The auxiliary
spillway, located along the left shoreline approximately 280 feet left of
the main spillway, has a 10 foot notch in the center and discharges di-
rectly into the Lower Swimming Lake. The crest of the auxiljary spillway
is 2.8 feet above the main spillway.

The cmoankment has a top width of 9 feet with a 2H:1V slope on both feces.
Riprap protection has been placed on the upstream face of the embankment.

The Tow-level outlet consists of the 60-inch reinforced concrete pipe that
carries the discharge of the main spillway. The low-level flow into the
pipe is controlled by a 48-inch rising stem sluice gate located on the

upstream face of the drop inlet. The gate is raised manually by turning
a handwheel attached to the top of the frame.

The outlet end, which is a flared section of pipe, discharges directly

into Darlington Brook approximately 95 feet from the downstream embank-
ment toe.

A wooden plank foot bridge, 5 feet wide, spans the auxiliary spillway.
The bridge is supported by the spillway's abutment and 17 equally spaced
concrete piers. The bridge is 1.7 feet above the spillway.

The downstream channel starts at the discharge from the Lower Swimming
Lake and parallels the dam to just past the low-level outlet. There it
veers to the left and crosses under the access road to the parking area
through a 5 foot by 15 foot opening.

A generalized description of the soil conditions is contained in Report
No. 4, Bergen and Hudson Counties, Engineering Soil Survey of New Jersey,
by Rutgers University. The report, dated 1952, indicates that Bergen
County was subjected to Wisconsin glaciation. Glacial eskers, kames

and ground moraine are within the vicinity of Darlington Lake. The

lake area proper was formerly an island of ground moraine surrounded

by swamp. Al1 spillways appear to be founded on the ground moraine.
Ground moraine can be described as unstratified, heterogenous materials,
including clay, silt.and sand sizes, with varying amounts of gravel,
cobbles and boulders. The depth to bed rock in these deposits is

usually greater than 20 feet. Bedrock is shown on Geologic Overlay

Sheet 23 as Brunswick formation of shale and interbedded sandstone.
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) b. Location
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Darlington Lake Dam is located in Darlington County Park on Darlington
Brook, in the Township of Mahwah, Bergen County, New Jersey. It is
accessible by way of Darlington Avenue, a main through roadway.

s

c. Size Classification

According to the "Recommended Guidelines for Safety Inspection of Dams"
by the U.S. Department of the Army, Office of the Chief Engineers, the
dam is classified in the dam size category as being "small", since its
storage volume of 147 acre-feet is less than 1,000 acre-feet. The dam
is also classified as "small" because its height of 19.0 feet is less
than]40 feet. The overall size ciassification of Darlington Lake Dam is
"small".

d. Hazard Classification ‘

A hazard potential classification of "significant" has been-assigned to
Darlington Lake Dam. Although there are no residences immediately
downstream, the dam is located in a county park resulting in high rec-
reational use of the area. In addition, there is a parking area directly
downstream of the dam. Therefore the possibility exists of the loss of

a few lives in the event of dam failure.

e. Ownership

Darlington Lake Dam is owned by:

Bergen County Park Commission
327 Ridgewood Avenue
Paramus, NJ 07652

SRR

Attenticn: Mr. James A. McFoul i
Executive Director i
(201) 646-2680

f. Purpcse

Darlington Lake Dam is presently used for recreational purposes only.

R G b U T

e

g. Design and Construction History

Darlington Lake was constructed in 1951. The original design called for
the construction of a concrete corewall except where the fill was to be
placed on the existing high ground. During construction, the concrete
corewall was only built to a length of 250 ft.-between station 0-50 to
station 2+00, as shown on the original plans, with a clay corewall being
provided along the remainder of the dam. In addition, clay fill was
placed on both sides of the concrete corewall from the foundation to the
{ top of the embankment.
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Modifications to the dam consist of raising the existing spillway,
constructing a wooden foot bridge across it, and constructing a new
drop inlet spillway combined with a new low~level outlet. The new
spillway and Tow-level outlet were constructed in 1978, but there is
no record of when the original spillway was modified.

h. Normal Operating Procedures

The discharge from the lake is unrequlated and is allowed to naturally
balance the inflow into the lake. The low-level outlet is used to lover
the Take level as required.
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1.3 Pertinent Data
a. Drainage Area 2.25 sq. mi. § ¢
b. Discharge at Dam Site f %g
Ungated spillway capacity at 1073 cfs (324.5 NGVD) 3 §
elevation of top of dam: b %
Total spillway capacity at 288 cfs (322.14 NGVD) 2
maximum pool elevation (SDF):
: 3
¢c. Elevation (Feet above NGVD) .
Top of dam: 324.50
Maximum pool design surcharge (SDF): 322.14
Recreation pool: 320.3
Spillway crest: Mai? ] 320.0 :
Auxiliary 322.4
Streambed at centerline of dam: 306 (estimated)
Maximum tailwater: 309.2 (estimated)
d. Reservoir % :
3
Length of maximum pool: 1750 ft. (estimated) 3
2
i Length of recreation pool: 1700 ft. (estimated) % ‘
3

e. Storage (acre-feet)

Soillway crest: 66 (320.0 NGVD)
Recreational pool: 77

Top of dam: 236

Maximum pool (SDF): 147

£. Reservoir Surface (acres)

Top of dam: 54 (estimated)
’ Maximum pool (SDF): ’ 41.1 (estimated)
% Recreation pool: 26 (estimated)
Spillway crest: 23 (320.0 NGVD)
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Type:

Length:
Height:
Top width:

Side slopes - Upstream:
- Downstream:

Zoning:

Impervious core:

Cutoff:

Grout curtain:

Earthfill with concrete drop inlet

470 ft. (effective)
19 ft.
9 ft.

2H: 1V
2H:1V

Unknown

470 ft clay core
250 ft. concrete core

None

None

h. Diversion and Regqulating Tunnel

N/A
i. Spillway

Type: Main
Auxiliary

Length of weir: Main
Auxiliary

Crest elevation: Main
Auxiliary

Zaes:

U/S Channel:

D/S Channel: Maiq .
Auxiliary

j. Regulating Qutlets

Low level outlet:
Controls:
Emergency gate:

Qutlet:

Concrete Drop Inlet
Concrete Broad Crested Weir
30.4 ft.

134 ft.

320.0 (NGVD)

322.8 (NGVD)

MNone

Darlington Lake

Natural Channel
Lower Swimming Lake

60-inch R.C.P.

Manually controlled 48-inch
sluice gate

None

306.8 NGVD
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2. ENGINEERING DATA

SECTION 2

WA A S YRS o R 0 gt

2.1 Design

Drawings for the original construction of Darlington Lake Dam are avail-
able in the files of N.J .epartment of Environmental Protection (NJ-DEP),
in Trenton. The drawings for the drop inlet spillway and new low-level
outlet are available in the files of the Bergen County Park Commision

in Paramus, N.J. No data from soil borings, soil tests, design compu-
tions, or other geotechnical data is available to assess the stability
properly. Data concerning the hydraulic capacity of the main spiliway
or the modified auxiliary spillway is also unavailable.
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2.2 Construction

Data is not available concerning the as-built construction of the dam.
One inspection report during the construction is on file at the NJ-DEP.
No data exists of construction methods, borrow sources or other data
pertinent to the construction of the dam.

2.3 Operation

Formal operation records are not kept for the dam and reservoir. The
lake is allowed to operate naturally without regulation.

2.4 Evaluation

a. Availability

The availability of engineering data is fair. The construction plans
for the dam are available from the NJ-DEP, and the Bergen County Park
Commission.

b. Adequacy

The engineering data available from the plans and from the field was
adequate to perform hydrologic and hydraulic computations. The data was
insufficient to perform stability analysis, but a preliminary evaluation
could be made based on visual observations.

c. Validity

The information contained in the drawings and checked by limited field
measurements appears to be valid, except for the height of the auxiliary
spillway and the width of the embankment crest. The original constru-tion
plans do not show the modifications to the spillway, and also show the
width of the embankment crest to be 20 feet instead of the present 9 feet,
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SECTION 3

3. VISUAL INSPECTION

3.1 Findings
a. General

Darlington Lake Dam contains the water of the Boating Lake, which is the
largest lake and one of tnree in the Darlington Lakes system. The other
two lakes are called the Lower Swimming Lake and the Upper Swimming
Lake. Of the three lakes the Boating Lake's embankment and its two
spillways have the major influence on downstream conditions.

The visual inspection of the Boatirg Lake Dam, henceforth called Darling-
ton Lake Dam, revealed the dam and its spillway to be in good condition.

At the time of the inspection the lake's water level was above the crest

of the main spillway.

b. Dam

The earth embankment appears to be sound. No surface cracking on the
embankment or at the toe was ncted. No sloughing or erosion of the
embankment was observed. The vertical and horizontal alignment of the
crest was good. Grass, freshly trimmed, was growing on the embankment.
No trees or vegetation were growing on the embankment. Minor seepage
was visible on the parking area pavement, downstream side of the embank-

ment, opposite the main spillway. No evidence of burrowing by animals was.

observed.

c. Appurtenant Structures

1. Spillways

The main spillway is a drop inlet structure with a sluice gate. It was
recently constructed and is in excellent condition. The auxiliary spill-
way is concrete and in good condition. Horizontal and vertical alignment
of the auxiliary spillway appeared good. Slight seepage was visible at
the base of the auxiliary spillway.

2. Bridge and Piers
Concrete piers, part of the auxiliary spillway, support a wooden plank

bridge across the auxiliary spillway. The bridge and piers are in good
condition.
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R 3. Outlet Works

The Tow-level outlet works is also the main spillway. It consists of a
drop inlet with a 48-inch rising stem sluice gate, operated by a handwheel
attached to the top of the frame, at the upstream face of the drop inlet
and a 60-inch diameter reinforced concrete pipe that carries the flow
from the drop inlet directly downstream into Darlington Brook. The out-
Tet works was recently constructed and is in excellent condition. There
is no headwall at the end of the 60-inch R.C.P. - at Darlington Brook.

a. Reservoir Area

The reservoir's side slopes are flat to moderate. There is not indication
of slope instability. The reservoir was clear with no growth of algae.

e. Downstream Channel
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The downstream channel is in good condition. Its side slopes are mostly
2H:1V and wooded. The channel fiows under an access road approximately
50 feet from where the 60-inch reinforced concrete pipe (low-level outlet)
discharges into Darlington Brook. The access road is near the Parking
Area within the Park grounds.

G N R

The Parking Area is at the toe of the downstream side of the embankment.
Approximately one half mile downstream from the embankment, on Darlington §-
Avenue, there are four houses located on the channel's left bank. These
houses are located out of the flood plain.
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SECTION 4

4. OPERATIONAL PROCEDURES

4.1 Procedures

Darlington Lake Dam is used to impound water for recreational activities.
The level of the lake is maintained through the unregulated flow over the
main spillway.

4.2 Maintenance of the Dam

There is no regular inspection and maintenance program for the dam and
appurtenant structures. The Bergen County Park Commission is responsible
for the maintenance of the dam.

4.3 Maintenance of Operating Facilities

The low-level outlet operating facilities consist of one manually operated
48-inch sluice gate. At the time of the inspection, the operation of the

gate was satisfactorily shown.

4.4 Evaluation

The present operational and maintenance procedures are fair with the dam
and spillway being maintained in a serviceable condition.
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SECTION S

HYDRAULIC/HYDROLOGIC

Evaluation of Features

a. Design

The drainage area above Darlington Lake Dam is approximately 2.25 square
miles. A drainage map of the watershed of Darlington Lake dam site is
presented on Plate 1, Appendix D.

The topography within the basin is generally mildly sloped. Elevations
range from approximately 470 feet above NGYD at the west end of the
watershed to about 325 feet at the dam site. Land use patterns within
the watershed are mostly woodland.

The evaluation of the hydraulic and hydrologic features of the Darlington
Lake Dam was based on criteria set forth in the Corps Guidelines and
additional guidance pirsvided by the Philadlephia District, Corps of Engi-
neers. The SDF for :ne dam falls in a range of 100-year Floodto 1/2

PMF. In this case, inh2 low end of the range, 100-year Flood, is chosen
since the factors used tg select size and hazard classificaticn are on
the Tow-side of their respective ranges.

The 100-year Flood was calculated by using the New Jersey Special Report
No. 38. The SDF peak discnarge for the dam is 288 c¢fs and does not result
in overtopping the dam.

The reservoir surface areas at various elevations were measured by plani-
meter from U.S.G.S. Quadrangle topographic map. The spillway rating curve
was based on the assumption that the dam remains intact during routing.
The spillway rating curve is presented in the Hydroiogic Computations,
Appendix D.

Drawdown calculations indicate that to empty the lake to an elevation of
309.2 NGVD through the one Tow-level sluice would take 4.2 hours, assuming
a 2 cfs/sq. mi. inflow.

b. Experience Data

No records of reservoir stage or spillway discharge are maintained for
this site.

¢c. VYisual Observation

The downstream channel is well defined and in good condition. The slopes
of the channel are mostly 2H. to 1V. and steeper.
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The side slopes of the reservoir are flat to moderate and dc not exhibit
signs of instability. The drainage area is wovoded and undeveloped.
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d. Overtopping Potential i

As indicated in Section 5.1 a, the spillway capacity of Dariington Lake
Dam is considered to be adequate. There is no overtopping potential at
the 100-year flood.
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SECTION 6

6. STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

There are no signs of distress in the embankment of the Darlington

Lake Dam. Minor seepage was observed at the Parking Area approximately
opposite the low-level outlet. The seepage has not been monitored and
no information was uncovered concerning its flow rates.

The drop inlet spillway is new and in excellent condition. At the auxili-
ary spillway, minor seepage was flowing at its base. This seepage has

not been monitored but at the time of inspection, it was planned by the
Park's maintenance force to place a clay blanket over the seepage area.

b. Design and Construction Data

No design coriputations relating to stability were uncovered during the re-
port preparation phase. No embankment or foundaticn soil parameters are

available for carrying out aconventional stability analysis on the em-
bankment.

c. Operating Records

No operating records are available relating to the stability of the dam.

d. Post-Construction Changes

None on record.

e. Static Stability

A static <tability analysis was not performed for Darlington Lake Dam
because the lack of data on which to base assumptions of material proper-
ties within embankment zones might produce misleading results, but
based on the findings of the visual inspection, the preliminary assessment
of static stability is that it is satisfactory.
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f. Seismic Stapility

Darlington Lake Dam is located in Seismic Zone 1, as defined in Recom-
mended Guidelines for Safety Inspection of Dams, prepared by the Corps
of Engineers. In general, projects located in Seismic Zones N, 1 and 2
may be assumed to present no hazard from earthquake, provided the static
stability condition are satisfactory and conventional safety margins
exist, and based on the findings of the visual inspection, the prelimin-
ary assessment of the static ana seismic stabilities is that they are
satisfactory.
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SECTION 7

7. ASSESSMENT/REMEDIAL MEASURES

- Dam Assessment

a. Safety

The dam has been inspected visually anc « review has been made of the
available engineering data. This assessment is subiect to the limitations
inherent in the visual inspection procedures stipulated by the Corps of
Engineers for a Phase I report.

The adequacy of Darlington Lake Dam is not in question because the dam does-
have adequate spillway capacity to pass the 100-year flood, which is the
SOF for the dam, without overtopping.

No definitive statement pertaining to the safety of the embankment can

be made without acquisition of embankment and foundation material engi-
neering properties, but based on the findings of the visual inspection,
the preliminary assessment of static stability is that it is satisfactory.

¥

b. Adequacy of Information

The information uncovered was adequate to perform hydrologic and hydrau-
1ic computations. The data was insufficient to perform even an aoprox-
imate computation of the stability of the dam. A preliminary assessment
of the dam could be made by visual observation only.

c. Urgency

The remedial measures and recommended actions along with a timetable for
their completion are detailed below. A1l recommended actions should be

conducted under the supervision of an engineer who is experienced in the
design, construction and inspection of dams.

[

7.2 Remedial Measures

(T SN

a. Alternatives for Increasing Spillway Capacity

Alternatives for increasing spillway capacity arc not necessary as it is
adequate to handle the SDF.
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b. Recommendations

2 1. The flow of seepage should be monitored monthly to
. determine its volume and whether it presents a
problem to the safety of the dam.

2. The existing dam plans and drawings should be annotated
and updated to form a coherent as-buiit set within
twenty-four months.

3. The owner should develop an emergency action plan (if
one is not already available) outlining actions to be
taken by the operator to minimize downstream effects
of an emergency and establish a flood warning system
for the downstream communities within three months.

¢c. 0 & M Procedures

The owner should develop, within one (1) year after formal approval of
the report, written operating procedures and a periodic maintenance
plan to insure the safety of the dam.
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SECTION A-A
SCALE - 1"=5"

DARLINGTON LAKE DAM
MAHWAH TOWNSHIP, BERGEN COUNTY, N. J.

SKETCHES OF PLANS AND SECTION
PREPARED FROM FIELD NOTES TAKEN
DURING INSPECTION ON NOV. 13, 1979
AND FROM OTHER PLANS & DRAWINGS

BY: SCALE: AS SHOWN
HARRIS -ECI ASSOCIATES DATE: FEB. 28,1980

WOODBRIDGE, NEW JERSEY SHEET: i OF |
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DARLINGTON LAKE DAM
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3 Photo 1 - View of embankment looking toward its right edge.
§ At lower right is portion of the main spillway. A
g portion of the Parking Area, the downstream toe of
% the embankment, is visible at left center. Build-
& ing at top left is Main Gate House. (Photo taken

on February 8, 1930).
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Photo 2 -~ Detail of the main spillway, a drop inlet w
a sluice gate, also called the low level ou
The handwhegl, ton center, operates tne gate.
fP46tc takan on February 8, 1320).
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Photo 5 -

View towar
of lake  shown at riaht.
is the Lower Swimming L.ke.
is the Main Lcdge.
1979).

the auxiliary spillway.

(Photo taken on December 3,

DARLINGTON LAKE DAM

Portion
Beyond the spiliway
Building at right

“iew toward the au.iliary s

Lower Swimming lLake. MNote
center. (Phato taxen on Loc

illway from t
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CHECK LIST

HYDROLCGIC AND HYDRAULIC DATA
ENGINEERING DATA

Drainage Area Characteristics:  2.25 square miles

Elevation Top Normal Pool (Storage Capacity): _ 320 NGVD (66 acre-feet)

Elevation Top Flood Control Pool (Storage Capacity): N/A

Elevation Maximum Design Pool: _ 322.14 NGVD (SDF pool: 147 acre-feet)

Elevation Top Dam: 324.5 NGVD (236 acre-feet)

a. Elevation Auxiliary: 322.8 NGVD

‘Ma1p:. Concrete Drop Inlet
b. Type Auxiliary: Concrete Broad Crested Weir

Main: 9.53 feet
. Width Auxiliary: 1.2 feet

Main: 30.4 feet
. Length Auxiliary: 134 feet

Both sides and front -Main
. Location Spiliover Center -Auxiliary

. No. and Type of Gates None

OUTLET WGORKS:

. Type 60-inch R.C.P.

. Location At main spillway

. Entrance Inverts 309.5 NGVD

. Exit Inverts 306.8 NGVD

e. Emergency Draindown Facilities 48 ft, sluice gate 60-inch R.C.P.

HYDROMETEGRCLOGICAL GAGES:

a. Type None

b. Location None

c. Records None

MAXIHMUM NON-DAMAGING DISCHARGE: 1073 cfs at elevation 324.5 NRYD

D e S A s S a0 S R et

A

i

G A

TEE

ST N A

&

i




R i Lo Ll e e i e SR M . .

o A e L R T AT N
iy M AR AR U
‘ ) AR AP SN T A e J i o Tl i - .
| ) e e B R St
- S T LR P . S e i A T L Rk RO P T AL ) | o e ek )

vy b IR e WA Wah S

2

X
Sgpers e

5k

e
i

&3

%

A
SRR
et

ppling
RS

-

ST

=
FE

SRR

X
TERT

SEFE Ity
R Gl et

A
APPENDIX D

e

HYDROLOGIC COMPUTATIONS

e

.
T

el
s,
FE

"
]

AR

Ly s plerian b Ayedind

ey

A

s,

ootll
>

kY

o
SRR
msmrror

Yanwr im0 4

SS i P e,

Ta b 2 Tt W T S ey e,




S O S

TR T
"?«“}-’*“’r 3

APPENDIX D

R

r¥ e e =t
e .

=
e

Caltiitn i
R

" .“l_. L 4] .
VT hyd g
._wuw_f_*w_y

> Caahd

Vel m.v.\honm\./..l

° .
o

=k

FES L et SR

3

o
3¢

5

et T

iy

5 .
m I..4 1 *e 24
mw.ﬂ sl s eoo’s

R

=

PLATE 1,

"= 2,000 FT.

£

Scale

DARLINGTON LAKE DAM

B,

DRAINAGE BASIN

& \ - ne S Y V, ’
N . F y
r/\l “_ w - —— .\I.- ﬂlnl

ST

, ’ YA : _\ww ’ \ J '
; \ . Q\R Z -1 o “4
! = 00" AOZ“nﬁ- . : ‘ i 4 S !
] ’ :l\\y) r_\zo.\... e A . . ! ty ...,..(I 55 OI ,
oy e mmramie [N By U et 721 ) A“
\ . ’ o.w :m:l\ E /
. s § .

, 350~

2y

Y

A L A eyt YRR g
SR
R

T

s,

Gl bl
A

3

Srsbh A e R Dl

R T T g



S R el N R e e S
EYEGRE) ,  DAG TR AR Y

%mm%’)

SRS s

UBJECT . L.J:.--Dé’/!%-ﬁﬁfﬁﬁf-/zlfﬁfé'ﬂd/l/ SHEET No.________: ,.__‘ ......
PRC Harris, |nc. i,@:?&.f_lﬂ.é_ﬂ?/_‘[___/:_41_65._2_541_______-______. Jos NON-.( _:.'9.3.-.--:.9.( ......

' /- 2 -80
CONSULTING ENGINEERS COoOMPUTED av-_.é'_._—é-.C_; ..... CHECKED BY,___%_’_ _____ DATE.__.fc-e /_%.__6_0____

crovp A1 DABLGTON LALE DAM. . MT. 00230) o

i

LXNRN

SIZE LASSIFICATI0A

-Ma/n Im/@ound/ﬂenf J’ar]—%ce Arez /8.7 Heres

_. 'At/e}aﬁa DepTh o/p lake R 3 P& g -

Sf'rucTuMQ 'Heiaif O)Q Dam ) /9_ ]QE -

Size Gfassilbfcaﬁ on Small o

AR Rl R RS A R A RSB

T ——

HAZABRD PoTENTIAL (L ASSIFICATION

2 Bu:‘/J{ng ar-ol (pnrk;lﬂ7 [01"5 /mmga/:,\‘/'c/}/ D/_s o- Dam w . / :
- v - * Aan /! e e
Afp rox. a0 pecple in +hese bulldrars dur’tf Jeasen d full o= Pecple L

#= . ] :
= A K /; 7L. . e fi -
g
v ; \o Vs

Pecommoned SOF

Y DEpL0GIC.  ANALYSIS

..-.F/oa:k. Eou’f/‘/gz witl be :0/)7/u7'e/ éd/ _HEC-] D8 (’ompuﬁ:r

-%oiM/ﬁ —‘- Lés,'/g JCS W/'anfu& ’ lnst /r&/d/‘oi/za/u(, Wik~ Carvilineats
_%‘ﬁﬂsformz;& .

D A.:2.25 S8 ML

R R e e e e o)




PRC Harris, Inc. 5quzcr__/_<_/.g_J,__,D ﬂ&:]ﬁ_-ﬁﬁ'ﬂm&{/ SHeer No ___ _____ or___.g__.
A apreate loke, DXt Jos No~_/.Q.f/Jl_5 '<’_:.Q.[ .....

CONSULTING ENGINEERS /

COoMPUTED av__g.z.-_._- ..... creckeo oy . el . DATE.___“ / ______________

l (J'D;\f,( T_(!ml Z.a ‘){:L -Cw! c'_.;:".«(.d\ b\\/ /\}..e,g/u-uc ‘l@? 0‘(4’ 33
- DM//;y Jor Dam. :

DA =225 =Q. L[,

//d/h C’/(d;/ﬂz‘é, J/Oﬁt 400 - 320 = 42.06 \DC/M\'
Zd2- 028

I/w/o,/rwbw Zndey ; L ’

i

Popu,/ﬁ/:;y\, -Q-QM f{':/ ; %

in Makwah : /230-725.7 : 476.

RN itz

in ?am.wij: s s2 272/57 Y 2080 §

3 Ne.‘(yfdio\ D~ 092080 ¢+ (35 (4P ;12 person :
2.25 pe!
= 752~ 0,03 z”u (3
T=0/17( 131" / = /3.27
Sloraye =0.27 Fbhi: :
:: St= 027/3,25 g, = /2.4
4 26 -o05] |4

AR

A,z 136 A 05 S¢ 7

= 136 (198 (z.64) (0.28)(1.44) =288 f£ |
. é 20{ V\an .»Lp\ptc ’;e F//;-w,:ﬂ 5T Tede 15 NJ/ A §
2 c Ul . \ \ = §
3 CFH ek F Urbairhhin Tsiniod b 2e Lo ]
> '; i
: Y
LT De ¥ Us & §
s : g
) .




‘22:“':’-;:.;-3—7 j‘?s%‘;"ff o e A e e b T T T e g o e i 2O R St coty SNTAPTT £ mEes C st x G et mwmemen. e o i epem .
e e R e e e ey B P O R R R R AR »&Wﬁigﬁgﬁ%@*}ﬁﬁﬁfﬂ; R R R R R O RS e Bt
S A TERE 22 :

- ' iC

PRC Harris, Inc. svasect Al DAL . SAFETY. INSPELTION  sueer no..._ _@_---or.-.ﬁ-.
...... @:?QA({\/Q_MAA--MKE.-_-_4?_'?./1{/.-__-_- Jos No._ /0= AS3~al. __..
CompuTeD BY. . $infes G ___CHECKED BY Vk" DATE-_-_/..‘Z.[/._’..&.Q ........

CONSULTING ENGINEERS
...... [P

FLEVATI0K] - ABEA -~ CAPACIT Y RELATIINSHIL -

Dala  Estimaled From U.S.G.S. Ates ;

%
Elevalion. ¢ FT) 214 320 330 240

J’w/ace Area ¢ fe) o 22.96 112,0 1754

% Eslimeied  lake boihm Elevalion. al Sffllwaq

HEC-/ D& /D/.’)ﬁm'n Wil qbvelope J/EMqu - m/mclg /e/aﬁ'on:@o

/row .\'kr/‘-’gzce arez. & elevalioys.

)}/ g Fma bn <
. BOATING
LALE

’g
4
=
X
3
3
.j
*
3
=
k-
%
]
:;g
G
3
b
3
=
g
el
2
g
'é.;
=
k]
’;};
g
g
z
&
o
-1
%
£
g
]
2
g
:fi
%
5
E
=
3
x>
g
‘g
%
,‘é
£
,_SE
§
3
2
S
)
?E

~.

7

O

beop == / :
@ INIET CONC. PLAT Foaert S LowEk |

~_ /  JAKE
22Y1L 10R] LN

SR on] . a4
s s
17 r2” 3

Fo

it x 17 piers w/1s’' wak s

W A7

- LS _ ]
Tota/ net /ehﬂﬂ'\. 134-G715) TR ! R -
= 10850 I /N SECTIoN A-B i
7 - :

hy

it

2
W



e % EEmE T _vor T E A T orEe T RS P - = R e e o Y U TIRDE ST g e 5 e o
& B % e g - ST = £ e St A e =2 2 4 3 g T

e

A A A S B bR

PRC Harris, Inc. . suesecr NI Pam Lo _._}b@_ Gy WL SHEET No.__é’ oF._..
’ .PA:SLL%TW---JJ{ --?,Q&MF JosNo. leZAf o\ ______.

CONSULTING ENGINEERS
COMPUTED BY E‘_K. ....... CHECKED av._..g.'.é.c-_- DATE. Q;/L"/.S’_Q- .....

- WO\H u‘ G' Qo\ rve.

i

L 4o CMU“h Fc/‘!" amclx e dc‘sohwﬂz/c_/\‘d‘.,,«j

b

2) L) Lo.,\l.g,u.‘e R L ‘e Tiow Aischor
Il ‘ ‘j

L { :

3, L Coppute Onilice dis c\no.rg; oA Lo @od‘. 2ley. wheore

e a i ias Vo ek,

Ne—o.01?%

i

FTTY P TRV PO O TP Ui PR R

D=-2'g L= 19’ 5:(-[70 Af;m.c,sn'

AR b BN S Il altd

Y Ner lewq B Leaxerdel.zle Hel Q-copt
: k/x_{— ,—oy.olH.\ L 1:((,1-'.—*‘!‘1‘:30.‘\ H7=-}'

~ /&rSSUW)‘C . t‘ﬁroa.i C{-(,s-\" e PO o2 |.g! w?ai %’e\

T obbie sz Kol ¥ brtir

a I C L Q.au"

275 asbefal = 212 3.3
7‘0 } Q-*L -}‘].2“'?.:30.4- 2[,05
Z3 30,4 s lg

- - !

T Ex fol.4
231 39,4 g

wedabladsadantddiidabaatrantainletioinee sday

)
vy b\/\)\b——-

\ T




T S D T T A s T O SR R TR P A R R A

A
3
3
H
>
¥
.
1

e AR R Lts J B L R T . P T TN

!

5

U m

i oS !

A ! rf, " |
Mﬁﬁa, .. o l-“ ]
awu»,. m - .
i Iy
I3, i3 _
i -5 0 i
b |
wﬁ m o SIbh S wpwlzgeqent, | 22s| | 2 o] 99 pILY :_, Jeer || olb Loy oth jhe 21¢

g P !
A 7! J i
& Y . M n .

: : NM Lebl =maishlhreob| 397 | 22| dop jou|le|La] bak |sof oLy | Lol oo} e St

- WG+ oelol = eprbggeslel eb™ | Lo 27 |83 L | spe |1e Shvt

M. Ila 008 = ossaorrane| oS | | ¢ |eq|lif b ¢ me N
* Q! ¥

i AT _ ﬁm
o H .

..,.Ww Jm ,M n..w. 0_._N = TN*@_\*QPA. ¢N X AQN s: A\Q L2 " QPM 9T Tc.w..\u\ Q.ﬁ 97 N«rﬂ (17 _
M Mmmu .m Lsg - L5t |ugl nLSE o' | bve | lzg | Leun

mm AJ e_“ m 172 * | 0 5% 't 5097 | @, ko qo'e 114

5 et BV -

vw 4 1] ]

T |

i1 Mlmm S8 = o2s |vil wee | o1 {v {sve | 1S

3 i 0% | o ©1( H
iy a9 *

) AN : ,
(! @ ?" Q .

,mu i - - R .M.w_.\ o " GQ

,.m., > % Bl \r. ..J H19 L __ ivws

_w« m M ..._I atel L2 19 H|? w‘ew& m - A s

m ¥y 9 1%ul e Ol | et [ HDep vl 1 | D o| WHd | K| 2 | R mEsm
g T | SR [y |V g e

B = o

,:,” M m oW esn 224 oL T= 7D , 9LV = 7 ‘o ¥z 41 woa 30 %oL Ko A3 ‘ony o%r dWnssyY

W m m wp b :,bém f0 ,>._f.3d. SS9 mm mum_ YH+ ::th W»:..q+30 A0 Ou.(...u,_u Sie .?GK; v .-ulm,. n_.i),u. v:!~u1;.

“..Mﬂ m v —\Vn—ep\-”\* gQQ 4 V\/\féb M. f\l.\—§\/-

]

b

i

¥ ] . ..mw

fil» M

,ﬁ hatnatsacacasannnstiaaa bt d EARMARLEAR AR L LA LAns o da T T LR T S Ot I L o 2t el it 32 o ra b DA LIRS LRSI RAM AT RIA R AL AR A REAR UL DEA AL A bbb it ad oAt 121 21 Radastasdndatdat il oS AREAE ALMLTLERALLARE MM AL At

Retil,.

i




RN AR P RO D e e P A

Eowe re e R e el N K e VA SNSRI

L] - Ry
m n. Ay b YYHOSIA Aoy

S 6 e 30 vi
b
ey pooc, 257 oo 2y Sl me oz,

é“ A_A/J _ T ! 1 { ﬁ ~ £

AN g .
[ .
z »
"m ANv W L
_W— “ vAn I p
w 2 0 L.wﬂ!“ \_/t\xj.h_m‘— i

(AL

P V1
]

114

'D_O..M_

by

_
Pral
Ke

COMPUTED BY__‘:A&-_;‘_(_-_____-_,CHECKED BY.___éL_C_-__

b

A _Lke

™

=

m
¢te S

I.—

8

.

(AN

-
[
I Vg
2

R T s i

29 .
i “i
¢ ;3 et
Fw.,pw | Y B4 A
i ] )
i s i
4 Y
X
.,4 . ] ,_,
P (X} i
] 1l
v = ¢ 313
h, 4 mn\wr m ;m,.
i & ¢
% F @
.“m [
wm o 2
i © 5
i m W ) 3 @n«\
% = 2 2
@ & ° IANE N0 2ANINYD 62.\_\{.“_ ! AA
e . ;

]

T L R [ e Pty oty gty

s e maen 138 oS r S seee BEm e 4 Y ETen 3 Sy EeTIE LTIV Y
BT S T vt




okl aridilin GV EIBEAY _ bveniinalik

el L T O

ML,
o

Ly *L‘-* mxfi":g’?;‘"’f S
3

%ﬂaﬂﬁf—:‘%@wﬁiﬁr" mﬁﬁéﬂgﬁ!’ﬂﬁ, s
N

PRC Harris, Inc.

pﬂf!..«“ N_¥

SUancr.EJ ‘pQ..!‘S Jﬁé:-.?ﬁi‘ C’nz*f Eﬂ:- -

R
SHEEY No. 7 or._. 2

JosNo._ lo-AR3 -0 ____.

CONSULTING ENGINEERS

COMPUTED]BY ....... .P.Z.'S

DATE 9-7/ 19 /_/ f (2

 Prrawdown Time COM:?M."" Flon N

Low Owtlet colcutafions: —

- Qy g J’a(\?:
_ 1l ¥

Y
:%c‘" Qlog :‘Z}‘f”

|+ K

1
= \'c"'uoi'z

1
w3210

o = 4'xd' =l (sLide 6&:&}

}(5 =0, 002_.‘_‘ c.‘.?cw\o.r g%ﬁg.q_ *‘.c_ F;lac

K5 = 2,007 ve C'L'énﬂ,v'ar Cehes Londe 743.
~ .

C,=o0ei54 , ¥2=9.0159

prell =]+, l\ KC“L gz'—z -l
i g

Y 205 (P.5.6-L, B 1.3

W . abs
X
Ki’ﬁ#@

V42K = | +o5

Ae cullebd: ‘Mﬁ‘ @9{ A \/Z%

‘ikﬂ

];,Fi‘t 6ﬁ Jh=

255.

4 ley. h
IR

209

s X§ o, 18]

O _ uge Fw@ g .

08y Gl
bss$ 32

) fed'.:;nAS S C!)

[ ‘-

- 243

(T\‘;.S"Y.
tobs + 04 + .

oo\s"lYl?.O

%99 [

7- s65 _1)45::1,\ of Small Dxva
-{’0( Fod‘}'la‘ Flow

IR0 e BT AN AR RN VI L LG by

S A A R AN




— e s e

= B S M R WA M A g e
R e L e e SR At A E

r

FREDERIC R. HARRIS, INC.

CONSULTING ENGINEERS

j?/au.mlow/' ’{'TQP‘R_ Compn tafow
]

ST NIt vennaaatannba iTurs oy tlat,

il

9. h :2-15’-
wilauz 22522
z 4.0

eoctdbiddniand

e L PP TR TR L

e

T

\

h’¢ Or’.c,n .-,-] Py _;1-_,5 -

._,,..g iz

ot et

et

PR

Gt i aliaimatisilanidibediess vaties

3
-

mmmmmmwm‘mmmm:mmmmmmmwma»mm.wmm.amnmmma. :ms:’mtrmmw.mmmmmu»amrmmmmmmmmll‘;ysmmwmmzmm »»s:mmmmsz

m.p?e-*e drawdiwa with wo v Inu = 4(]6[ he
i

'(/{p}( :“; Cowé)!eh d*mu;d(ou),e w i 3 C'ES m:’““\f Qzl L’(




